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Introduction
RAN1 made the following agreement at RAN1 #109-e meeting [1].
	[bookmark: _Hlk87629388]Agreement on SL CAPC:
Type 1 and Type 2 (2A/2B/2C) channel access procedures, transmission gap and LBT sensing idle time requirements specified in TS37.213 for NR-U are taken as baseline for NR sidelink operation in a shared channel.
· FFS conditions for the actual channel access type(s) used for each SL channel and signal transmitted, and based on COT sharing conditions (if supported)
· FFS whether UL CAPC or DL CAPC or both should be used as the baseline, 
· FFS how the channel access priority classes apply to each SL channel and signal
· FFS sidelink priority levels (PQI or L1 priority), channel and signal mapping to the 4 channel access priority classes. The discussion may involve other WGs.



In this contribution, we discuss design considerations for sidelink channel access priority class.
Discussion  
Sidelink channel access priority class (SL CAPC) 
For NR unlicensed (NR-U), channel access priority class (CAPC) is defined for DL and UL respectively, based on channel access procedures for the signal and channel transmissions on DL and UL. 
A gNB may use any CAPC for performing DL channel access procedures to transmit transmission(s) including discovery burst(s). 
(TS 37.213) Table 4.1.1-1: Channel Access Priority Class (CAPC) [2]
	Channel Access Priority Class ()
	 
	
	
	
	allowed sizes

	1
	1
	3
	7
	2 ms
	{3,7}

	2
	1
	7
	15
	3 ms
	{7,15}

	3
	3
	15
	63
	8 or 10 ms
	{15,31,63}

	4
	7
	15
	1023
	8 or 10 ms
	{15,31,63,127,255,511,1023}



Similarly, a UE may use a CAPC applicable to PUSCH transmissions by a UL grant or configured grant or related to random access procedure for performing UL channel access procedures to transmit transmission(s).
(TS 37.213) Table 4.2.1-1: Channel Access Priority Class (CAPC) for UL [2]
	Channel Access Priority Class ()
	
	
	
	
	allowed  sizes

	1
	2
	3
	7
	2 ms
	{3,7}

	2
	2
	7
	15
	4 ms
	{7,15}

	3
	3
	15
	1023
	6 or 10 ms 
	{15,31,63,127,255,511,1023}

	4
	7
	15
	1023
	6 or 10 ms
	{15,31,63,127,255,511,1023}



Comparing the DL and UL CAPC tables above, most parameters are same except those highlighted in yellow, e.g., for , the consecutive sensing slot for DL and  for UL. 
For sidelink unlicensed (SL-U) transmissions from a UE, channel access procedures for the signal and channel transmissions on SL may be a mixture of channel access procedures for the signal and channel transmissions on DL and UL. For example, SL-U S-SSB transmissions from a SyncRef UE on SL may be similar to NR-U SSB transmissions from a gNB on DL, PSSCH transmissions from a transmit UE on SL may be similar to NR-U PUSCH transmissions from a UE on UL, PSFCH transmissions from a receive UE on SL may be similar to NR-U PUCCH transmissions from a UE on UL.
Observation 1. For SL-U transmissions from a UE, channel access procedures for the signal and channel transmissions on SL may be a mixture of channel access procedures for the signal and channel transmissions on DL and UL.
From the observation, SL CAPC may be defined based on both DL and UL CAPC for NR-U, as exemplified in the table below. For example, sl_ with  may be used for standalone S-SSB transmissions using DL CAPC.
Table 1: Sidelink Channel Access Priority Class (SL CAPC)
	SL CAPC
()
	sl_
	
	
	SL_
	allowed sizes

	1
	1
	3
	7
	2 ms
	{3,7}

	2
	2
	7
	15
	4 ms
	{7,15}

	3
	3
	15
	1023
	8 or 10 ms
	{15,31,63,127,255,511,1023}

	4
	7
	15
	1023
	8 or 10 ms
	{15,31,63,127,255,511,1023}



Proposal 1. Sidelink channel access priority class may be defined based on NR-U’s DL and UL CAPC.
SL CAPC mapping 
At RAN1 #109-e meeting, RAN1 had discussed SL CAPC but didn’t conclude on SL CAPC mapping, e.g., based on PQI values or Priority values [1].  
For a sidelink communication (e.g., broadcast, groupcast or unicast), the upper layer (e.g., V2X layer or ProSe layer) determines the PC5 QoS parameters based on a sidelink application’s performance requirement if available (e.g., V2X or ProSe application requirements) or the mapping of a sidelink service or application (e.g., V2X service type or ProSe identifier) to PC5 QoS parameters. 
PC5 QoS parameters include PC5 5G QoS Identifier (PQI) as a reference to PC5 QoS characteristics, e.g., standardized PQI values are defined respectively for V2X services or ProSe services with Resource Type, Priority Level, Packet Delay Budget, Packet Error Rate, Averaging window, and Maximum Data Burst Volume. Therefore, different PQI values may be defined for different services or applications. 
Observation 2. Different PQI values are defined for different services or applications for sidelink communications.
Based on the PQI values defined for a sidelink service or application, SL CAPC may be mapped accordingly, as illustrated in the table below for V2X and ProSe service.
Table 2: SL CAPC mapped with standardized PQI or Priority Level
	SL CAPC ()
	V2X PQI
	V2X Priority Level
	
	ProSe Priority Level

	1
	91
	2
	{24, 60}
	1

	2
	{21, 23, 55, 90}
	3
	{25, 26}
	2

	3
	{22, 58}
	4
	
	

	4
	57
{56, 59}
	5
6
	92
{61, 93}
	5
6



Observation 3. SL CAPC may be mapped with different PQI mapping tables for different sidelink services or applications.
For each sidelink transmission with PSSCH, there is a Layer 1 (L1) priority value applicable to a sidelink service or application, e.g., the 3-bit priority indicated in SCI with each PSSCH transmission with values of 0 - 7, which may be based on the priority level associated to QoS parameters from upper layer. 
Based on the L1 priority defined for all sidelink services or applications, a unified SL CAPC mapping may be applied for different sidelink services or applications, as exemplified in Table 3.
Additionally, a UE may determine an SL CAPC value based on the received L1 priority in SCI. Since the L1 priority can be used as an implicit indication for SL CAPC, there is no need to add additional bits for explicit SL CAPC indication in SCI.
Table 3: Sidelink CAPC mapped with L1 priority
	SL CAPC ()
	Layer 1 Priority Values

	1
	1 or {1, 2}

	2
	{2, 3} or {3, 4}

	3
	{4. 5} or {5, 6}

	4
	{6, 7, 8] or {7, 8}



Observation 4. SL CAPC may be mapped with one priority mapping table for different sidelink services or applications.
Based on the observations above, SL CAPC mapping with L1 priority reduces cost of mapping LUTs to be pre-configured or configured as well as bit-saving with SCI, thus a better design choice.
Proposal 2. Support that SL CAPC is mapped with L1 priority values. 
Conclusion
[bookmark: _Hlk92772570]In this contribution, we discussed design considerations for sidelink channel access priority class, and concluded with the following observations and proposals.
Sidelink CAPC
Observation 1. For SL-U transmissions from a UE, channel access procedures for the signal and channel transmissions on SL may be a mixture of channel access procedures for the signal and channel transmissions on DL and UL.
Proposal 1. Sidelink channel access priority class may be defined based on NR-U’s DL and UL CAPC.

SL CACP mapping 
Observation 2. Different PQI values are defined for different services or applications for sidelink communications.
Observation 3. SL CAPC may be mapped with different PQI mapping tables for different sidelink services or applications.
Observation 4. SL CAPC may be mapped with one priority mapping table for different sidelink services or applications.
Proposal 2. Support that SL CAPC is mapped with L1 priority values. 
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